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EAHIEF.  STUDIES 

In  19^0  and   in   several    subsequent  jears   the  Biological    Survey   inves- 
tigated damage   inflicted  "by  cro^"?   in  Oklahoma  ^ith  the  vie'v  of  finding  prac- 
tical means  for   redrcing  losses   to   crnps.      That   there  has  been  a  real  need 
for   relief  frooi  crov  depredations  no   one  fa^ilipr  T^ith  the   field  .'\bp"cts  of 
the  protlen.  has  denied,    -^iid  the  Biological    Survey  has  at  all   times  r3cojnized 
the  necessity  for  locally  prot3cting  cro'Ds  against  crows.      It  iias  ?lso   stressed 
the   importance  of  altering  farm  practices  t'^  obviate  driu-ige  to  late  grain  crops 
as  £ar  as  possible,    an^   it  has  exoeri~!ented  with  poisons  £id  traps  for  direct 
action  egainst    the  birds. 

At  no   tine  has   the   Siirvey   engaged  in  extensive  onerations  for   tne  con- 
trol  of  crows,    its  activi'-ies  having  been  pniely   experimental,    for  the  purpose 
of  finding  and  recommending  means  of  relief  that  -TDuld  be    3ccncmicr-l,    eif ac- 
tive,   and  practicable.      In   recent  years,    ho':evjr,    r?  a    res.ilt   of  continued 


depredntions  "by   crows  upon   lata-maturing  grain  crovs,    increasing  ap- 
peals have  been  made   for  pccive  participation  lD;y    the  lederal   G-overninent 
in  control   operations.      Ho   doubt    some   impetus  has  been  lent   this  move- 
ment by   the   rather   spectacular   "boiiibing, "   or  dynaiaiting,    of  crow  roosts, 
an  activity   engaged  in  with  considerable   success  by   the   State   Game  and 
Fish  Commission,      .Although  rynple   evidence  of   the    seriousness  of  crow  de- 
predations loceJly   throughout,  the   grain-raising  sections  of   the   Strte 
v/as  disclosed  by   the   eerliei'   studies,    comprehensive  md  reliable   infor- 
mation on   the   extent   of  losses   incurred  over  areas  of  considerable   size 
\vas  not  availa-ble  prior  to   1S38. 

No   one   could  estimate    even    crUdely   the   aggregate   financial  loss 
caused  by  v/intering  flocks  of  crows.      That  glaring  deficiency  made  it 
necessary   to   defer  a   scries  of  discussions  en    the   subject  of  possible 
i'ederal   aid  in  crow   control  betv/een  officials   of  the  Pureau  of  Biolo- 
gical  Survey,    the  Oklaho^ia  Agricultural    and  Mechaniisal   College,    and   the 
State  Extension   Service,    begun  during   the    sunimer  and  early   fall  of  1937, 

It  was   agreed,    hov/cver,    that   the  Extension   Service,    through  a 
representative    stationed  at   the   Oklahoma  A.    8.nd  M.    College  would  send 
a  questionnaire   to   farmers   throughout   the    Suate,    1/    while    the  Biologi- 
cal   Survey,    through   the  assignment   of   the   senior  author  of   this   report 
as  en  investigator  v/oiild  make  an  actual   fa,rm-to-faim  a.ppraisal   of  damage 
in  representative   areas  during  the  la.te   fall   and  winter  of  1937-38. 
The   data  from   these    sources  were   esrpected  to   aid  in  determining  v;hether 
the  problem  of  crow  control   in  Oklahoma  was   of    sufficient   mrgnitude   to 
v/arrant   Eederal  participation. 

The   field   inspection  part   of   this  cooperative  project   covered  2  1/3 
months    (November   6,    1937,    to   January  20,    1938).      A  total   of  38   days  was 
spent   in  Grady  Ccunty  and  three   in  immediately   surrounding  areas,    15   in 
Roger  Mills  a.nd  Beckhpjn  Counties,    11   in  northwestern  Oklahoma,    and  9 
in    the    southern  part   of  the    State   and  contiguous  perts  of   Texas. 

DISTHIBUTIOli  AKD  ABUNDANCE  OE  CEOWS    IN  OYJJiEOlilL 

Reliable   observers  assert    that   during   the  past   t'//o   or  more  decades 
there  has  been  a  gradual   drift   of  Oklahoma' s  vdnter  crow  population  west- 
v/ard,    a;id  possibly   southwestward.      At  present    (l938)    there  are  fev;  large 
roosts  of   croT7s  within  50  miles   of   the  northern  boundary,    the   greatest 
winter  concentration  being  in  an  area  somewhat   to   the   southwest  of  the 
center  of  the    State    that   includes   all   of   Grady   County,    approximately    the 


!_/      Eord  Mercer,    assistaJit    State  4-H  Club  agent,    directed   the   ques- 
tionnaire,   which  v;ps   issued  during  Novem.ber  1937,    and  it  was   through  his 
energj^   and  sincere  interest    tha.t    the  numerous  county   agents  v/ere  exilisted 
and  through  them  individual   farmers   interrogated.      Sxibsequently  Mr.    Mercer 
supervised  the   tabulation  of   the   data  in   the   1,171   returns. 
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easteiT   hrlf  of   Caddo   Gov.nty ,   nearly  a.11  of   Stephens  County    (the   so1.^th^•t•st^,^n 
corner   excepted),    the  v/ectern  third  of  Garvin  Coant/,    and  the  TTestorn 
t-.7o- thirds  of  McGlain  County.      The  lirits  of   this   area  of  ahimdance  arc 
cloarly   defined  on   the  -/est  and  north,    out  are   lees  definite  on   the  northeast, 
east,    and  south.      To    the   soirtheast  of   this  area  '•/intering  crows  are  coininon 
over  a  v/ide  rang:e,    extending  acro'-;s   ^.he  Red  River  into   Te:cas. 

In  western  Gklahnua  there    is  another   aggregation  of  wintering 
crov/s  centering  in  Roger  i'.^ills  end  Seclchcm  Counties,    bordering  the 
Texas  Panhandle.      Ivruch  „Tain    sorgjnuiii   is  grown    in  this   section,    and, 
although  the  density   of  the  crow  roF'.lation   there   is  probahly  greater 
thtji   that   in  Grrdy  Coi?.nty,    "both   the  area  arid  the  pggre^^ate  number  of 
birds   involved  are   smaller.      North  and  northwest  cf  this  area,,    winter- 
ing crov;s  were  not  ntimerous   enough  in  19??   to    do    cor:' cur   dr.-nage. 

In   the   extreme   southv/e stern  part  of  zl'^'--   SKez--  vr.nt'^ring  crows  had  not 
been  abundant  until   1934,    when  the  general   c.v^ughj  cau:-,e'i  a  pronounced 
drift   in  that   direction.      Since    'her:,  the  v/intor  pct;.-;.j'..':.iCii   thrre  has 
been  variable,    but    in   the   season  ~.26','"3Ei  it   -Tas  not   r-iTJcient   to   cause 
notable  dampge.      A  decreaso    in  c.'"o?'  depred^.tions   in  19i^7  as  compared 
with  1936  was  particularly  marked  in  Harmon,    Jackson,    and  Greer  Coun- 
ties. 

Throughout   the   eastern  third  of   the   State,    which  includes  extensive 
hilly  and  v;ooded  sections,    there   are  many  v/intering  crows,    but   their 
numbers  do  not  compare  with  those  farther  west.      In  the   southeastern  and 
southern  counties,    hov/ever,    there   are   sufficient  concentrations   to  cause 
appreciable  losses   to  pecans  and  petinuts,    crops  not  within   the   scope  of 
this   investigation. 

Although   the   field  appraisal  here  reported  upon  was  not   extensive 
enough  to   perLiit   an  accurate   estimate  of  the  nu-nber  of  crows   in  Oklahoma, 
it   is   the  opinion  of    Imler  thc.t   in  the  winter  of  1937-38,    Grady  County  and 
those  oouhtieB  bordering  it   supported  about   one-third  of   them.      In  this 
area  cotmts  and  estimates  v/ere  made  at  numerous   roocts  ranging  in   size 
from   those   that   included  a  fev/  thoasand  crows   to   enormous  ones,    as  that 
at  Agawam,    which,    on  December  16,    1957,  v;as  estinated  to   contain  more 
than  200,000.      That   there  were  1,000,000  to   1,250,000  in   the   Grady  County 
area   seems  plausible  and  on   thrt   basis   it  mcjy  be   estih.rted     that  3,000,000 
to   3,750,000  crows  were   in  Oklahoma  in  the  winter  of  1937-38. 

A  total  of  838,000  crows  from    che  eight  major  roosts   in  the   Or&dy 
County  section  were  observed  feeding  over  an  area  of  about  2,592   Sv^uare 
miles,    thus  giving  an  average  of   323  birds   to    the   square  mile   in   this 
section  of   extreme  concentration.      At   the   roosts   themselves,    usually 
situated  in  low  growths  of  orJcs,    numerous  counts  of   the   birds  were  made. 
Trees  with  crowns  8   to   10  feet   in  diameter  frequently  harbored  45  to 
110  birds.      Densities  of  one  bird  to  2  squ-^re   feet  of  ground  surface 
covered  by   the   trees  were  not  uncommonly  observed,    rnd  near   the   center 
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of  a  roost  not  far  froiu  Dempsev,  Okla.  ,  u'bere  'bom'bing  operations  vrere 
carried  ont,  dead  crows,  which  included  probalDlj^  all  the  "birds  occu'oy- 
ing  this  spot,  .averaged  1.46  per  square  foot  of  ground  surface. 

FIELD  APPRAISAI.  OF  CROW  DAI'AGE,  1937-38 
Methods 

Before  routine  estimation  of  dpmage  v'as  begun,  the  appraiser 
(Imler)  ma,de  an  inspection  of  numerous  fields  of  grain  sorghums  to  de- 
termine what  proportion  of  the  crop,  when  shocked,  was  exposed  to  crow 
attack.   He  fo"'and  that  50  to  50  percent  of  the  he?,ds  were  exposed  at 
least  in  part,  that  about  one-fourth  of  the  exposed  heads,  or  12  to  15 
percent  of  all  the  heads  in  the  shocks,  were  compj.etely  accessible  to 
crows,  and  that  in  the  remaining  partially  exposed  heads  only  about  one- 
third  of  the  grain  could  be  readily  obtained  by  the  birds.   Hence,  25 
to  30  percent  of  all  the  shocked  grain  sorghum  was  avpilpble  to  them. 

In  the  survey  of  dajnage,  representative  areas  in  e.   field  were  se- 
lected and  several  shocks  in  each  chosen  for  apprrisal  of  losses.   If 
dajnage  was  restricted  to  a  definite  pf.rt  of  the  field,  its  proportion  of 
the  whole  v/as  computed  by  measurement  and  final  deductions  made  o.ccording- 

ly. 

Estimate  was  first  made  of  the  proportion  that  the  damaged  heads 
constituted  of  all  exposed  heads  in  the  sample  shocks.   The  extent  of 
Injv.ry   on  10  damaged  headr.  selected  at  random  on  a  shock,  was  then  com- 
puted.  With  this  informdion  and  the  fore-mentioned  data  in  hand,  an 
estimate  of  the  total  damage  could  be  made.   For  instance,  if  the  ex- 
posed heads  comprised  60  percent  of  the  total  crop  and  the  d.amaged  heads 
40  percent  of  those  exposed,  the  damaged  heads  would  represent  24  per- 
cent of  the  crop.   If  detailed  study  of  10  sample  heads,  picked  p.t  rrjndom, 
disclosed  a  loss  of  30  percent  of  the  grain  from  these  heads,  further 
computation  (30  percent  of  24)  would  show  a  loss  of  7.2  percent  of  the 
total  crop.   To  avoid  cumbersome  decimals,  the  nearest  -.'hole  number  (7 
in  the  case  cited)  v;ould  bo  used  as  an  estimate  of  the  loss  on  the  sam- 
ple shock.   The  procedure  would  be  repeated  on  several  representative 
shocks  and  the  average  of  all  chocks  v/ould  be  computed  and  then  recorded 
as  the  percentage  of  loss  for  the  field  or  part  of  the  field  apprained. 
Knowing  the  acreage  of  the  field,  the  total  loss  could  then  bo  computed. 

In  standing  grain,  representative  areas  enclosing  100  heads  were 
marked  off  and  the  damaged  heads  counted.   The  percentage  of  damage  on 
these  was  then  estimated  and  the  loss  on  the  sample  area  computed,   ior 
example,  if  17  heads  of  the  100  showed  damage  averaging  20  percent  of 
the  grain  on  those  heads,  the  loss  on  the  plot  would  be  conputed  thus: 

2i.'^2^?Q  =  3.4  percent.   By  appraising  several  plots  in  this  m.anner  an 

100  ^      , 

average  for  a  field  was  obtained.   When  only  loart  of  a  field  was  damaged, 

the  percentage  loss  on  the  d-oiaaged  part  was  estimated  ^jnd  this  figure  re- 
duced in  proportion  to  the  fraction  of  the  field  affected.   Again,  as 
in  the  case  of  shocked  grain,  the  total  loss  in  a  field  was  computed 
from  the  known  acreage . 


_  A  - 


In  Oklahoma  most  of   the    Indian  com  grown  in   the  T/inter  crcv/- 
concentration  areas   is  harvested  before   the  "birds  arrive   in  large  num- 
"bors.      Occasionally,    however,    late-planted  crops  may   still  he    in   the 
field  in  Novemher  and  December.      When  this  occurred,    the  crow  daioage   to 
standing  com  was  appraised  in   a  manner   similar   to    that  used  for  the 
grain   sorghums.      If   the  damaged  com  had  been  removed  from  the   field, 
the  loss  could  be  ajspraised  only  after  inspecting  both  the  )iacvested 
crop   (in  ricks  or  bins)    and   the  badly  damaged  ears  left   on   the   stand- 
ing  stalks. 

Losses  of  Orain  in  Qrady  County 

The  Grady  County  crow-concentration  area,    from  which  had  come 
many  complaints  of  dfjTin,ge,    was   selected  as   the   site  of  the  principal 
appraisal   studies.      The  county  v/as  divided  into   18  areas  varying  in    size 
from  one   to   two   tovmships,    and  enough  farms  were  v/orkcd  in  each  to   give 
a  fair  index  to   existing  conditions. 

From  appraisals  made  on   representative  farms  the  loss  on  each 
area  v/as  computed,    and  by  adding  the  area  losses  pji  estimate  of   the 
acres  of  grain   sorghum  and  Indian   com  destroyed  was  obtained   (table  1, 
column  2).      The   relation  of  this  acreage  to    the   total  acreage  of  each 
grain  raised  in  the  county  gave   the  percentage  loss    (table  1,    colvunn  3). 
The  farmer's  estimate  of  loss  made  at   the   time   the  field  appraisal  was 
conducted  is   shown    in  the    same    tabulation    (column  4). 


TABLE  1 . — Estimates  of  grain  destroyed  by  crows 


in  Grady  Cotinty, 

Okla. ,    in  1937 

Appraiser's 

Appraiser' s 

Farmers' 

estimate 

estimate 

estimate 

Crop 

of  acres 

of   crop 

of  crop 

destroyed 

destroyed 

destroyed 

Number 

Percent 

Perctnt 

Grain   sorghum.  .  . 

1,534 

3.8 

6.0 

Indian  corn 

691 

1.7 

2.9 

To   obtain   the   data  on  which  table  1   is  based,   210  farms,    cover- 
ing a  total   of  39,797  acres  and  comprising  5.6  percent  of  the  area  of  Grady 
County,    were   inspected.      In   the   course  of   the   inspections   the    investi- 
grtor  often  was   aoCcompanied  by   the  crop  ov/ner,    and  the  l-^tter's  apprais- 
al  of  loss  usually  was  obtained  at   that   time.      It  v.-as  given,    wholly   in- 
dependently however,    without  knowledge  of  the   appraiser's  opinion. 

for  converting  the  3.8  percent  loss  of  grain  sorghums  in  the 
county   into   financial   terms,    the   following  facts  were  considered:    (l) 
Grain    sorghums  grown   in  Oklahoma   from  1924   to   1932  averaged  11.3  bush- 
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els  per  acre;    (2)   on  this  Isasis   the  estimated  acreage  loss   in  Grady 
County   (1,534)    in  1937  was  equivalent   to  17,331  bushels;    and   (3)    the  aver- 
age farm  price   received  for  grain   sorghums   in  Oklahoma  from  September  1937 
to  I^ebruaiy  1938  was  $1.02  per  100  pounds,    or  53  cents  per  "bushel.      From 
these   data,    it   appears   that   the   financial  loss  of  grain   sorghums  in  Grady 
County  was  $9,185.43,    which   if  prorated  for  the  40,000  acres  of  grain 
sorghums   raised  v;ould  amount   to   aliout  23  cents  per  acre.      The   extent  of 
crov;  damage  to   all  other  crops   in  that  coiinty,    v;hich  is  the  area  gener- 
ally conceded  to  present   the  most  acute  crorz  problem   in  the   State,    would 
probably  not   exceed   that   inflicted  on  the  grain  sorghums. 

The  1.7  percent  loss  of   Indian  corn  recorded  in  the  county  vms 
based  on  the  appraisal  of  2,232  acres.      Crows  apparently  preferred  corn 
to   grain   sorghum  when  both  were   availrble,    but   in  Oklahoma  the   sorghums 
are  left   in  the   field  much  later  and  consequently  are  more   severely  dam- 
aged.     In  the   southwestern  and  central  parts  of  the  State   the  main  corn 
crop  is  ready  to  gather  in  August  or  September.      "June]'   or  late-plant- 
ed,   corn  suffers  most  from  crow  atta.cks,    as  it   is  usually  put   in  after 
cotton  or  some  other  crop  has  failed  or  is  in  fields  v/here   spring  winds 
prevent  early  planting  on  light,    saji{3,y   soils.      Damage    •  of  13  percent  was 
recorded  on  158  acres  of  this  late  corn  crop — representing  a  loss  of 
grain  greater  than  that  observed  in  all  the  2,074  acres  of  earlier-planted 
corn. 

Losses  in  Other  Sections 

The  only  large  winter  concentration  of  crows  observed  in  1937  in 
western  Oklahoma  outside  of  Gra.dy  Coimty  was   that  found  in  Beckham  and 
Roger  Mills  Counties.      Although   this  concentration  extended  into  adjacent 
Texas,   no    studies  were  made   in   that   State,      In   the  central  part  of  this 
v/estern  Oklahoma  crov?  territory  the  dajnage   in  1937  v/as  about  as  heavy  as 
that  of  1935  and  1936,   but   surrounding  areas   suffered  very  little  in  1937 
although  they  were   severely  affected  in  the  preceding  two  years.     I'armers 
in  this  area  of  concentration  reported  tha.t  crov/s  ha.d  not  been  hTamerous 
prior  to   1934.      After  2  weeks   spent  appraising  the  extent  of  crov;  damage, 
a  loss  of  2.5  percent  of  the  grain   sorghum  crop   (as  against   a  3,8  percent 
loss   in  Grady  County)   was   estimated;    the   average  damage   to  corn,    on   the 
bther  hand,    was  appraised  at   6.8  percent   (compared  with  1.7  percent   in 
Grady  County),      This  greater  percentage  loss   of   corn  in  the  westernarea 
Was  due   to  later  husking  and  could  have  been  largely  avoided.      The  39 
farm.s  appraised  in  the-  area  contained  143  acres  of  corn  and  1,483  acres 
of  grain  sorghums. 

In  three  Panhandle  counties  of  Oklahoma  there  was  no   damage  by 
wintering  crows   except  a  very  little   in  the   southeastern  corner  of  Bea.ver 
County.      Losses   in   the   two  northern  tiers  of  counties  also  were  not    seri- 
ous  in  1937;    in   some  of  these  counties   the  farmers  are  actually  opposed 
to   crow  control  because  they  feel  that   the  bird  helps  them  by  feeding  on 
white  grubs   (Fhyllophaga  sp.)    in  wheat  fields.      This  was  especially  true 
in  an  area  extending  southward  from  Grant  and  Kay  Counties  to   Canadian 
and  other  western  Oklahoma  counties. 

Although  some  information  on  the  destructiveness  of  the  crow  was 
obtained  from  points   to   the   east   and  south  of   the  areas  of  intensive 
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.  dama^,  it  consisted  mainly  of  general  imp-re ssions  of  damage,  obtained  from 
county  agricultural  agents  and  fanni^rs.   In  that  part  of  the  State  east 
of  the  2>astprn  "border  of  Payn<?  and  Lincoln  Counti<?s  extended,  the  nunhers 
of  crows  and  their  damage  arc  of  distinctly  less  significance.   Although 
the  "birds  are  common  throughout  this  hilly  and  wooded  country,  their 
roosts  are  smaller  and  the  fields  of  grain  are  less  extensive;  consequently 
there  are  fewer  complaints  of  damage. 

The  results  of  field  studies  and  the  returns  from  questionnaires 
"both  show  that  in  Oklahoma  the  southwestern  part  harbors  the  densest  winter 
crow  population.   Correspondingly  it  is  generally  recognized  that  crow  dam- 
age is  greatest  in  that  section.   Even  v/ithin  this  southwestern  sectiom 
Imler  found  that  severe  damage  centered  in  arer.s  of  pronounce^!  crow  concen- 
tration.  One  of  these,  in  r.nd  immediately  around  Grady  Count.  ,  was  the 
scene  of  his  appraisal  studies,  which  indicated  losses  of  3.fi  percent  in 
grain  sorghums  and  1.7  percent  in  Indian  corn.   In  the  ahsence  of  direct  ap- 
praisal in  all  the  other  less  thickly  crow-infested  areas,  one  cannot  state 
positively  what  the  State-wide  percentage  of  loss  to  these  tv/o  grains  wovild 
he,  hut  with  Grady  County  producing  approximately  40,000  of  the  State's 
1,316,000  acres  of  grain  sorghum  and  38,000  of  the  State's  1,811,000  acres 
of  Indian  com,  it  is  apparent  that  the  acute  conr'ifc-'onB  presented  in  that 
county  (and  in  parts  of  Eoger  Mills  and  Peckham  Counties)  prevail  in  only 
a  relatively  small  proportion  of  Oklahoma's  total  acreage  of  these  crops. 
That  the  percentage  of  loss  must  be  materially  less  elsewhere  is  evidenced 
hy  the  fact  that  prohahly  one-third  of  the  winter  crow  ^^^ipulation  of  the 
entire  State  is  concentrated  in  Grpdy  County  and  the  im-nediately  surround- 
ing area.   According  to  present  information,  therefore,  the  authors  doutt 
whether  the  State-wide  loss  of  either  crop  in  1S37  reached  1  percent  of   the 
yield. 

COMPARISON  OF  DAMAGE  IN  1937  WITH  THAT  OF  FEEVIOUS  YEARS 

Farm  crops  in  Oklahoma  in  1937  were  better  than  in  any  of  the  pre- 
ceding three  years  of  drought — a  fact  to  be  borne  in  mind  in  connection  with 
the  comparisons  made  later  in  this  paper  between  the  1937-38  field- tc-field 
appraisal  and  the  average  drjnage  during  the  past  5-year  period  reported  in 
response  to  questionnaires. 

The  general  opinion  of  farmers  throughout  most  of  western  Cklahcma 
was  that  crow  damage  to  crops  in  1937  was  not  so  serious  as  in  the  preced- 
ing few  years.   In  the  three  years  1934-36  heavy  losses  were  experienced, 
and  since  crops  were  poor  in  those  years,  the  damage  by  crows  was  more  keen- 
ly felt.  Another  factor  that  added*  to  such  damage  in  thos^  drou^rht  years  was 
the  unusual  lateness  of  crops,  due  to  slower  growth  in  the  hot,  dry  weather. 

There  were  few  instances  in  1937  of  crows  taking  as  much  as  cne- 
fourth  of  a  crop,  yet  many  instances  were  reported  to  Imler  of  their  hav- 
ing taken  a  third  to  half  the  rrop  in  preceding  years.   In  the  Grady  Coun- 
ty area  the  damage  was  more  serious  in  1935  than  in  195(^;  193f  c-opc  weve 
so  poor,  however,  that  there  was  little  for  crows  to  damage. 
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In  the  drought  years  grain  sorghums  and  corn  were  almost  complete 
failures  on  the  so-called  "hard"  or  "tight"  land  of  western  Oklahoma, 
while  the  mare  favorable  sandy  soils  grew  fair  crops  in  some  areas.   These 
were  visited  hy  large  numbers  of  crow's,  ahd  When  a  flock  had  once  -fed  on  a 
field  much  guarding  was  required  to  keep  the 'birds  out,  especially  when 
the  field  was  in  the  line  of  daily  movements  to  or  from  a  roost. 

In  the  extreme  southwestern  part  of  Oklahoma  (Harmon,  Greer,  and 
Jackson  Counties),  crows  were  never  a  serious  problem  before  the  beginning 
of  the  drought,  years  (prior  to  1934),  but  in  1935  and  1936  they  were  very 
abundant  and  did  much  dajnage.   In  1937,  however,  there  were  practically  no 
winter  crows  in  thig  area.   It  is  the  authors'  belief  that  crows  were  drawn 
there  in  search  of  food  during  the  drought 'years  because  of  a  shortage  on 
their  normal  v/intering  groimds.   The  impression  that  crows  were  less  abun- 
dant in  1937  than  in  the  2  or  3  preceding  years  prevailed  throughout 
most  of  the  area  covered.   There  is  no  doubt  that  the  work  of  the  State 
Game  and  i'ish  Commission  had  decreased  the  number  in  the  vicinity  of  the 
roosts  bombed,  but  it  also  must  be  recalled  that  1937  was  a  better  crop 
year  and  that  the  birds  were  probably  more  widely  distributed. 

QUEST lOMAIEE  APPRAISAL  OP  CR0V7  DAMAGE 

The  questionnaires  in  this  cooperative  appraisal  of  crow  damage 
were  sent  by  the  State  Extension  Service  in  November  1937  to  all  county  a- 
gents,  with  the  request  that  they  be  distributed  to  those  farmers  wh« 
could  be  expected  to  malce  accurate  replies  representative  of  average 
conditions  with  respect  to  crow  damage.   Despite  the  effort  made  to  obtain 
impartial  testimony,  however,  it  developed  too  late  in  the  investigation 
to  permit  complete  correction  that  in  some  localities  questionnaires  had 
been  sent  only  to  those  farmers  who  had  experienced  severe  damage.   Na- 
turally this  tended  to  raise  reports  of  damage  above  the  average. 

Returns  were  obtained  from  all  but  4  of  the  77  counties  of  the 
State,  a  total  of  1,171  farmers  having  submitted  complete  or  partial  re- 
sponses.  In  connection  v/ith  tabulation  of  the  replies,  summarized  in 
table  2,  to  aid  in  obtaining  a  better  picture  of  crow  damage  in  its 
sectional  aspects  the  returns  were  treated  in  four  groups  representative 
of  the  northwagtarn, . northeastern,  southeastern,  and  southwestern  sections 
of  the  State  (fig.  l) . 

Although  the  farmers  reporting  on  crow  abundance  had  not  made  care- 
ful year-by-year  censuses  of  the  birds  in  their  respective  neighborhoodfe, 
the  results  may  be  looked  upon  as  a  reasonably  accurate  indication  of  the 
trend  of  the  crow  population  during  the  decade  preceding  the  questionnaire. 
In  the  State  as  a  whole,  as  well  as  in  each  nt   the  four  sections  considered, 
there  was  a  preponderance  of  testimony  to  the  effect  that  there  had  been 
an  increase  in  the  number  of  crows.   Of  the  four  sections,  the  southwestern, 
with  354  correspondents  reporting,  disclosed  the  most  emphatic  opinion  that 
there  had  been  an  increase.  .In  this  section  about  86  percent  o-f  the  farmers 
who  expressed  themselves  believed  that  there  had  been  an  increu^se,  and 
only  5  percent  felt  that  there  had  been  a  decrease.   Such  a  trend  in  the 
southwestern  Oklahoma  crow  population  has  been  recogni7ed  also  by 
ornithologists  in  the  State, 


u  *^ 
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Less  can  l^e  said  for  the  validity  of  the  estimates  made  of  the  numher 
of  crows  in  the  four  sections  and  in  the  Stete  as  a  whole.   Even  when  con- 
ducted hy  experienced  ohservers  working  under  the  "best  of  conditions,  v/ild- 
life  censuses  are  difficult  and  uncertain.   The  present  estimates  must  "he 
looked  upon  as  the  more  or  less  ca.sual  opinions  of  individuals  not  trained 
in  this  field,  many  of  whom  prohahly  had  given  little  thought  to  the  actual 
numher  of  crows  in  Oklahoma.   No  estimate  of  crow  abundance  was  received  from 
19  of  the  77  counties.   Though  reports  were  received  from  farmers  in  all  but 
4  of  the  77,  many  failed  to  record  the  number  of  crows  at  reported  roosts, 
v;hich  was  admittedly  through  their  inability  to  make  what  they  felt  were  fair 
estimates.   Others  were  more  confident,  but  their  testimony  was  inconsistent. 
By  way  of  illustration  may  be  cited  Noble  County,  with  a  reported  crow  popu- 
lation of  1,000,000,  as  against  6,100  for  adjacent  Logan  County,  long  recog- 
nized as  heavily  infested. 


TABLE  2. — Summary  of  data  on  crow  abundance  ?nd  dcjnage  in  Oklahoma, 
obtained  from  questionnaires  returned  by  1,171  farmers  from  73 
of  the  77  count  ie si./ 


Sections 

of   Stt-te 

State 

Items 

North- 

North- 

South- 

South- 

total  or 

western 

eastern 

eastern 

western 

average 

Crow  abundance  :2_/ 

Number 

Number 

Number 

Number 

Number 

Reports  of   increase.. 

141 

171 

155 

304 

771 

Reports  of   stationary 

54 

66 

86 

33 

239 

abundance . 

Reports  of  decrease.. 

40 

59 

29 

17 

145 

Wintering  crow  popula- 
tion. 3_/ 

1,798,200 

204,775 

188,385 

5,112,350 

7,303,710 

Crow  damage: 

financial  loss — 
Total  per  farmi/ 
Total   to   crops^/ 

Dollars 

Dollars 

Dollars 

Dollars 

Dollars 

34.50 

33 .  29 

42.44 

66.84 

44.04 

1,387,541 

1,313,476 

2,020,626 

2,937,959 

7,659,603 

Percentage  loss — 

Percent 

Percent 

Percent 

Percent 

Percent 

Grain   sorghums 

6.07 

7.22 

5.69 

12.08 

7.6C 

Indian  corn 

5.08 
1.11 

5.57 
13.72 

4.83 
11.17 

8.60 
8.52 

6.01 

Pecans 

8,40 

1_/  Only  a  part  of  the  data  obtained  are  here  tabulated. 

21   Figures  refer  to  the  10-year  period  preceding  issuance  of  questionnaire, 

3_/  Estimated  by  farmers  from  all  but  19  of  the  77  counties. 

4/  Average  of  5-year  period  preceding  issuance  of  questionnaire. 

_5/  The  average  farm  loss  in  each  county  was  multiplied  by  the  number  of 
farms  in  the  co\mty  to  obtain  the  total  county  loss;  the  count:^  totals  were 
then  added  to  obtain  the  district  totals,  and  the  district  totals  to  obtain 
the  State  total. 
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The  estimates  of  crow  population   summarized  in  table  2  appe'^.r  less 
relia'ble   thru  other   dpta  furnished   in  response   to   the  fluestionnpjiro   r.nd 
therefore  are   discussed  very  briefly.      The   estim;  te  of  7,703,710  crows 
for   the   State   is   approximately    twice   the  figure   Im.ler  felt  was   fair  for  the 
winter  of  1937-38    (see  page  3).      Of   this   total  nearly  95  percent    (6,310,550) 
were   reported  in  the  y/estern  half  of  Oklalioma.      The   southwestern  quarter, 
generally   recognized  as  the  principal  crov;-concentration  area,  of  the    State, 
was   estimated  to   contain  5,112,350  birds,   more   than  tv/ice   the  number  re- 
corded for  the   rest   of   the    State.      From  censuses  made  and  impressions 
gained  in  the   course  of  the   field  stud^'",    it  would  appear   that   the  question- 
naire  estimates  of   crow  populations   in   the  western  sections  of  the   State 
are   too  high  and  those  for   the    eastern   sections   too  low. 

The  reports  on  financial  losses  on  the  average  farm  and  their  summa- 
tions into  losses  by  districts  and  for  the  Btate  as  a  whole  present  a  some- 
what more  logical,  though,  judged  by  results  of  the  field  appraisal,  pppar- 
ently  still  an  exaggerated  estimr te  of  crow  damage.  That  there  should  be  a 
certain  excess  over  current  appraisals  is  understandable,  since  the  ques- 
tionnaire returns  present  the  average  losses  for  the  previous  5  years,  pa.rt 
of  which  WPS  during  a  period  of  drought,  v/hen  cro".vs  were  particularly  trouble- 
some. 

On  the  basis  of   the   questionnaire's   estimate  of  the   nu-mber  of  crows 
present,    the   estimated  annual   financial  loss   of  about  $7,500,000  v/ould  be 
equivalent   to   a  loss  of  about   $1  por  crow.      To  many  Oklahoma  farmers   this 
may  not   appear   excessive,    yet   there   is  a  great   disparity   in   the   sectional 
estimates  of   the  number  of  crows   inflicting   the   dnnage.      For  instance,    the 
5,000,000  crov/s   estimate  i  for   the    southwestern   section  of  the   State,    where 
the  crow   situation   is  g^rerallj'"   admitted  to  be  most   critical,    are  reported 
to   cause  a  little  less   thpn  $3,000,000  damage,    whereas   in   the    southeastern 
section  more   than   two-thirds  of   that  ojnount   of  loss  v;ps   reported  to   hr.ve 
been  inflicted  by  only  one-twenty-seventh  as  many  crows. 

COMPARISON  0?  FIELD  AND  QUESTIONNAIRE  AFFRAISAL.S 

A  direct   comparison  of   the   resi^lts  obtained  through  field  inspection 
and  replies   to   questionnaires   is  presented  for  G-rady  County,    an  area  in 
which  wintering  crows  xvere   exceedingly   abundant  and   in  which   intensive   field 
inspection  was  carried  out.      The   extent  of  damage  disclosed  by   the  field   in- 
spection  in  that  county,    has  previously  been  cited   (pp.    5-6).      For  convenience 
in  comparison  the   data  are  presented  in  tabular  form   (table   3).      It   is   im- 
portant  to  mention   that  data  on  damage  are  not   altogether  compara.ble,    in   that 
the   estimates  obtained  from   the   questionnaire   represent   the  aver.'^.ge   for  5 
years   (1933-37),    vhereas   the   inspection  appraisal  pertains  only   to   one  fall 
and  winter   (1937-38).      Since,    however,    a  loreDonderance  of   the   correspondents 
indicated  that   crows,    and  apparently  crow  damage,    were  increasing  yearly   in 
G-rady  County,    the  field  appraisal   for  the  one   season  1937-38  mi^;ht  be  ex- 
pected to   represent  more  acute   conditions   than   the   -average  for  5  years. 
Nevertheless,    since   in  all  matters  of   this  kind  yearly   fluctuations  are 
certain   to   occur,    any  appraisal   covering  a   single   season  may  be   rt   variance 
with  a  long-time   average.      Tll'ith  this  reservation,    the  following  brief  com- 
ments are    submitted  regarding  the  comparative   data   in  table   3: 
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On    the  basis  of   the  number  of  farms   involved  (210  for  the  field  in- 
spection as  against  28  for  the   questionnaire)    ejid  the   total   acreage  covered 
(39,797  acres  fijid  5,586,    respectiA'^ely)    the   field  inspection  in  this  county- 
was  much  more  comprehensive   and,    for   that   reason   if  no  other,    more  nearly 
accurate   than  the  appraisal  "by   questionnaares.      It  also  had  in  its  favor 
the  merit  of  detailed  inspection  jjjid  computation  of  losses.      Both  were 
undertaken   in  November  1937. 

For  every   elemant  of   table  3  in  which  s.n  estimation  of  value  was 
involved,   \Tith  the   exception  of   that  on  pecans,    for  v/hich  no   inspection 
appraisal   is  available,    the   questionnaire   estimates  greatly   exceeded  those 
from  field  inspection.      In  the  matter  of  financial  loss   (on   the   individual 
farm  and  in   the  county  as  a  whole),    the   questionnaire   estimates  v/ere  more 
than  16   times   those   of    the   appraiser.      The   inspector's  appraJ-sal   of   a 
county-wide  loss  of  $18,370  included  not  only   the   results  of  his  ov.-n   esti- 
mates of  losses   to   grain   sorghums  and  Indian  corn  but   rJLso   a  fair  allowance 
for  pecans  and  other  crop.s  not   critically   examined.      In   scope,    this   estima.te 
includes   all    the   elements   in   the   questionnaire   estimate  of   $306,187.      With 
respect   to   the  percentage  of  grain   sorghum  loss,    the  questionnaire  apprais- 
al was  more   than  6   times  greater  and,    in  the   case  of   Indian  corn,    6.7  times 
greater  than   that   of   the  field  inspector. 

T AB LS  3 . — Comparison  of  data  obtained  through  direct   inspection  with   those 
from  questionnaires  a.ddressed  to   farmers  in  Grady  County,    Ckla. 


Item 


Jrom 
field 
-nspection 


?rora 

question- 

naires 


J'arms  covered. number 

Total   area  involved acres 

Average   area  per  farm do  .  . 

Annual   damage  per  farm dollars 

Total  annual   crow  damage   in  county do .  . 

Grain  sorghum  losses percent 

India,n  corn  losses do.. 

Pecan  losses do  .  . 

Crow  roosts  in  county number 

Wintering  crows   in  county do  ,  . 


210 

y    39,797 

189 

,1/    3.82 

3/    18,370 

3/    3.8 

3/    1.7 

2 

168,000 


4/ 


.  28 

2/      5,586 

198 

4/      63.63 

306,187 

4/   ?AAZ 

4/   11.48 

4/   20.00 

14 

1,053,000 


_l/    5.6  percent  of  county. 

2j    0.8  percent   of  county. 

3/  Appraisal   in  the  fall   and  winter  of  1937-38. 

4/   Annual  average  for  the   5  years  1953-37,    inclusive 

5/  Wot   appraised. 
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Reference  at   this  point    to    table  1  "brings   to   light  vsriations   in 
appraisals  due  possibly   to   conditions  under  which  the   information  was 
solicited.      It  v/ill   be  noted  that   the  Grady   County  farmers'    estimates  of 
damage   to  grain   sorghums,    obtained  verbally  at   the   time   inspection  v;as 
made,    were  6  percent,   nearly   two-thirds  more   than  that   recorded  by  the 
appraiser,   yet   less   than  a  fourth  of  the   loss  reported  on  the  written 
questionnaire. 

With   respect   to   the  nujnber  of  cro^  roosts  and  wintering  crows,    it 
is  found  that   the   estimate  of  the   investigator,    a  trained  ornithologist, 
was  only  a  seventh  of  that  coming  through  the   questionnaires.      In  this 
case,    hoT/ever,    there   is  reason   to   believe   that   there  was  a  multiple  count- 
ing of   the   same  birds  or  groups  of  birds  by    several   reporters  living  close 
to   large  crov/  conctntrations. 

SUmJLASX  Al'JD  CCNCL7SI0NS 

Within   recent  years   there  has  been  an  increasing  demand  in  Oklahoma 
for  crow  control,    and  for  Federpl  participation   in   it.      Notv.'ithstanding 
evidence  of  the   crow's  destructivenesB  locally,    brought  out   in   studies  of 
earlier  years,    nothing  approaching  a  comprehensive   State-v;ide  estimate  of 
the   financial  losses  ws.s  available.      This  deficiency  halted  discussions 
of   suggested  Federal  participation  engaged  in  ^oy  officials  of  the  Biolog- 
ical  Survey,    the  Oklahoma  Agricultural  and  Mechrnical  College,    and  the 
State  Extension   Service  during  the   sumner  and  fall  of  1937   and  led  to 
the  present   study  of  crow  damage.      That   such  a   stud;/   should  be  carried 
out   before  large   expenditures  are  made  ajid  concerted  action   toJcen  on  a 
control  program   that  might  prove   to  be  unwise  v-as  generally   conceded  "by 
all   the  participants.      The  procedure  outlined  was   in  line  with  economically 
and  biologically   sound  v/ildlife  management,    nrxiely,    investigation  before 
control,    a  method  that   should  guide  all  programs  for  aggressive  action 
against  wildlife. 

In   the   appraisal   of  damage,    a  cooperative  project   of   the  Biological 
Survey  and  officials  of   the  Extension  Service   in  Oklahoma  carried  out   dur- 
ing the   fall   and  winter  of  1937-38,    the  Biological    Survey  contributed  the 
services  of  an   investigator,   who    from  November  6   to   January  20,    follov/ing, 
made  field-to-field  appraisals  of  d?jiiage;    and  the  Extension   Service    sent 
out   and  tabulated  the   returns  from  questionnoires,    to  which  1,171   farmers 
replied.      I'ield  appraisal  was   restricted  to   estimates  of  damage   to  grain 
sorghums  and  Indian  com,    while    the  questionnaires  also  made   inquiry   re- 
garding pecans  and   total  financial   losses. 

For  the  field  investigations,    two    '^reas  were    r-elocted  for  intensive 
study   (l,    Grady   County;    and  2,    Roger  Iv.ills  and  Beckham  Co^jnties)   where 
from  all   indications  crow  damage  would  be   in   intensified  form.      Later 
developments  demonstrated  that   the  choice  was  well  made,    and  the    results 
of   the   field  v/ork  may  be  considered  a  reflection  of  crovr  activity  at   its 
worst  under  conditions  prevailing  in  Oklahoma  at   the   time   the    stud;;.-  was 
made. 
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It  was   estimated  in   the   field  studies   that  a  third  of   the   State's 
wintering  crows  were   in  &rady  and  immediately    surroiinding  coiinties,    and, 
from  careful  coujits  made  at  numerous  boosts  it  was  believed  that  1,000,000 
to   1,250,000  crows  were  resident   in  that  area  during  the  winter  of  the 
study.      The  crow  population  of   the  entire  State  v/ould,    on  this  "basis,    he 
3,000,000   to   3,750,000.      Gene'ral   experience  indicates   that   there  has  heen 
a  perceptible   drift  of  the  v.'inter  crow  population  westwardly   during  the 
past   tv;o   decades  and   that   in   the  years  of  drought   (1934-36)    crows  occupied 
areas  where  previously   they  had  not  "been  ahundrjit.      From   some  of  these   they 
have    since   retreated. 

The  210   farms   (totaling  39,797  acres)'  in  Grady  County  on  which  crop- 
less  appraisals  were  made  were    selected  with  the  view  of  giving  a  true 
picture  of  average   conditions  within  an  area  of  crov/  concentration.      Dam- 
age  to  grain   sorghums  was  appraised  at  3.8  percent  and  to   Indian  corn,    at 

1.7  percent.      Converted  into   acreages,    these   losses  v/ould  he   represented 
by   1,534  find  691   acres,    respectively.      Conversion  of  losses   in   these   and 
other  crops   into  money  terms,    on  the  basis  of  then  current  prices,    placed 
the  ajinual  loss  from  cror/s   in   the  coiinty  at   $18,370.      Similar  appraisals 
in  Soger  Mills  and  Beckhajn  Counties,    in  a  grain-raising  area  somewhat 
smaller  than   that  of  Grady  County,    disclosed  losses  of  2.6  percent   and 

5.8  percent   to   grain  sorghums  and  Indinn  corn,    respectively. 

No   detailed  appraisals  were  made   in  other  parts  of  Oklahoma,    where 
crows 'are  less  abundant  and  proportionately  less  destructive,    but  from  the 
kno^-.TL  distribution  of  the  birds   in  the   State  and  from  the   results  obtained 
in  areas  v/here   they  concentrate,    the  authors  do  not  consider   that   the   State- 
wide loss   to    either  grain   sorghums  or  Indian   corn   reached  1  percent   of   the 
yield  in   the   fall   and  winter  of   1937-38.  , 

Estimates  of  losses  made  by  farmers   at   the   time  fields  v/ere  being 
appraised  were  consistently   greater  than  those  of  the  investigator,    and 
those  obtained  through   the   questionnaires  were  much  in  excess  of   the   oral 
statement  of  the  farmers.      For   this  variamce   there   is  partial   explanation 
in'  that    some   elements  of  the   questionnaire  pertained  to'  the   appraisal  of 
conditions  over   the  previous  5-year  period,    during  part  of  ?/hich  crow 
depredations  were   relatively   greater  than  in   the   season  1937-38. 

Comparison  of  data  obtained  from  the   field  with  those  from  qi^estion- 
naires  was  possible   in  one  county    (Grady)    and  it   revealed  that   estimates 
of   the  percentage  of  crops  lost  was  about   6  times,    and  of  financial   losses, 
15_   times  greater   in   the  returns   from  questionnaires   than   in   the  data  ob- 
tained from  field  appraisal.      Estimates  of  numbers  of  crows   (complicated  by 
the   fact   that   the   questionnaire   returns  may  have   included  duplicate  count- 
ing of  roosts  and  groups  of  crows)    also  v/ere  higher  in  the   questionnaire 
returnis.      On  the  whole  the   study  again  brought  out   the  fact,    long  knovm  to 
economic   ornithologists,    that   the  more   or  less  casual  appraisal  of  crop 
losses  by   their  ov/ners   is  almost   certain  to   be  exagger'^ted.      Some  of   this 
is   due   to    that  most  characteristic   of  human   traits,    a  tendency   to  over- 
estimate one's  misfortunes.      The  graphic   recollection  of   the  worst  exper- 
iences  encountered,    and  possibly   a  none   too   accurate  appraisal   of  damage 
in   the  first  place,    also  may  tend  to   aggravate   the   seriousness  of  by-gone 
events. 
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In  the  cours«»   of  the   field  ajprp.isr.l    the   investig-.tor  found  niunero-uG 
Cf.ses  of   serious   damage   that  may  "be  cited  convincingly'  r.s   illustrations  of 
the  croT/' s  harmful   tendencies.      There  uere  also  many  other   instances   in 
v.'hich  the  data  shov/ed  little  or  no  daiiage.      The  figures  presented  and  the 
picture  given  reflect   the  average  of   the  conditions  oliservod. 

This   investigation  did  not  produce  all   the   results   that  could  be 
desired,    for  only  a   small,    even    though  important,    part  of   the   State  could 
he   covered  "by   the    single   investigator  during   the  period  allotted.      Moreover, 
modifications  might   have  "been  made   in  the   questionnaire   to   ohtain  more  pre- 
cise  information  on  those  features  of  the   inquiry   that   lend  themselves   to 
that  method  of  approach.      The   information  nor  available   indicates   tha.t,    at 
least   in   southv/estern  Oklahoma,    there  may  be  need  for  local   control,    a 
situation  that   is  being  met   to    some   extent  by  bombing   the   roosts.      In   its 
State-wide  aspects,   however,    the  crow  problem  is  much  less   serious,    and  it 
may   even  be   said   in   some  wheat-raising  sections  wintering  crows  are  a 
benefit. 

Further  field  appraisal,    including  some  crops  not  covered  by   this 
initial  attempt,    is   desirable,    particularly   in  the  northeastern  and  south- 
eastern  sections  of   the   State.      Such  an  appraisal   is  nov/   (during  the  winter 
of  1938-39)   being  made.      Until    this   is  completed,    final  '.-'ord  on   the 
desirability  of  State-v/ide  crow  control   in  Oklahoma  must  be  v-ithheld.      On 
the  basis  of  the   statistics!  data  thus  far  gathered,   hov/ever,    it  does  not 
anpear  to   the  authors  that   the  crow  problem  in  Oklahoma  is  at  present  of 
sufficient  magnitude   to   demand  combined  State   and  Federal   action   for   its 
solution. 
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